Postnatal development and isolation of peroxisomes from brain.
We analyzed the postnatal peroxisome development in rat brain by measuring the enzyme activities of catalase and acyl-CoA oxidase and beta-oxidation of [1-14C]lignoceric acid. These enzyme activities were higher between 10 and 16 days of postnatal life and then decreased. We developed and compared two different methods for isolation of enriched peroxisomes from 10-day-old rat brain by using a combination of differential and density gradient centrifugation techniques. Peroxisomes in Percoll (self-generating gradient) banded at a density of 1.036 +/- 0.012 g/ml and in Nycodenz continuous gradient at 1.125 +/- 0.014 g/ml. Acyl-CoA oxidase, D-amino acid oxidase, L-pipecolic acid oxidase, and dihydroxyacetone phosphate acyltransferase activities and activities for the oxidation of very long chain fatty acid (lignoceric acid) were almost exclusively associated with catalase activity (a marker enzyme for peroxisomes) in the gradient. The postnatal increase in peroxisomal activity with the onset of myelination and the presence of enzyme for the biosynthesis of plasmalogens and oxidation of very long chain fatty acid (both predominant constituents of myelin) suggest that brain peroxisomes may play an important role in the assembly and turnover of myelin.